The article made an empirical econometric analysis on the fluctuation of China's total Energy Consumption and then estimated GARCH model, TARCH model and EGARCH model by the way of maximum-likehood estimation. Empirical studies showed GARCH model made the best estimation in statistics and the fluctuation rate was altering. And the fluctuation's impact on China's energy consumption was very high. The TGARCH and EGARCH models also showed that it had asymmetrical relation with the fluctuation of China's total energy consumption. The authors summarized the features of volatility from empirical results and put forward some suggestions for further development and improvement.
Introduction
In 1960s, Fama observed the phenomenon of Volatility Clustering which existed in the changes of speculative price and yield. It displayed as: stochastic disturbance term often fluctuates substantially followed by relatively substantial fluctuation and narrower fluctuation was followed by narrower fluctuation. Therefore, many models appeared surrounding GARCH, among which ARCH model was put forward firstly by Robert•Engle which was variance model most successfully simulated changes over time. The core idea of ARCH was described as follows: the variance of errors was described by an autoregressive model and it was stochastic volatility no longer but characters with 'memory'. Later, Bollerler, Engle, Lilien, Rbbins etc. modified the ARCH model successively and put forward a series of generalized model such as GARCH, TARCH, EGARCH and so on. These models including ARCH model made up a set of relatively complete conditional heteroscedastical autoregressive theory whose most important application was to study volatility clustering through heteroscedasticity.
In the paper, the authors made an empirical analysis on the Volatility of growth rate of total energy consumption in China using the family of ARCH models, which mainly discussed whether the growth rate of total energy consumption showed asymmetry. In fact we may imagine that the asymmetry exists because there were many mechanisms playing roles in the fluctuation of China's total energy, in which the most obvious external shock mechanisms included policies shock, price shock, climate impact and so on. They made a difference on the production and consumption of China's energy simultaneously. Due to all the uncertain factors above there would be substantial fluctuation about China's total energy consumption in some years. The method we adopted was to prove the sustainability of volatility rate using GARCH etc. models under the hypothesis that it had asymmetrical relation between growth rate and fluctuation rate. Looking from research purpose, on the basis that GARCH model could make better estimation, TARCH model or EGARCH model would provide better estimation for the growth of China's energy consumption than GARCH model, which would support the asymmetry. If GARCH model products better empirical results but TARCH or EGARCH model don't, this would support the symmetry.
Basic idea

ARCH model
The autoregressive conditional heteroskedasticity (ARCH) model was widely used to study the kind of the problem of heteroskedasticity. The model was represented as shown below.
Established the existence of a set of regression equation 
The equation (1) 
In the equation,
γ > , we will say there is leverage effect and the main effectiveness of asymmetric effect is to make the fluctuation increase. If 0 λ < , the function of asymmetric effect is to make the fluctuation decrease.
EGARCH model
EGARCH model is to describe the symmetry of the reaction of conditional variance to positive and negative interference in the market. The conditional variances of EGARCH model has following form:
If 0 γ ≠ , there will be asymmetry and the leverage effect is obvious. Because of log transformation, it is impossible to have negative variance. The impact of proximate residual is also not binomial but exponential. In addition variance is represented in exponential form so there is no any restrict for the parameter in the model which is the great advantage of EGARCH model.
Empirical analysis
The selection of data and basic statistical analysis
The sampled data adopted in the article are China's total energy consumption (NY) in recent years. whether there is unit root in actual growth rate using ADF and PP tests because only the actual growth rate is stable we could obtain reliable parameter estimation and statistical inference. We take the unit root in three situations: the auxiliary regression including intercept, the auxiliary regression including time trend and intercept and the auxiliary regression not including any term. The result is shown in Table 2 .
From Table 2 we can know the test statistics of series t y are less than the critical values at 0.01 significant level in all kinds of situations so there is no root unit at 95% confidence level and we should reject the null hypothesis, which means the series t y is stable.
(1) GARCH
)
( 1,1 model estimation is shown in table 3 and the conditional mean and the conditional variance can be set as follows: 
Conclusion and suggestions
Empirical study results show GARCH model is remarkable but the TARCH model and EGARCH model are not.
In the aspect of data fitting ) ( 1,1 GARCH takes effective estimation in data. By introducing TARCH model and EGARCH model and empirical analysis, the hypothesis that there is asymmetry between growth rate and fluctuation rate is further verified. Therefore the theoretical results are consistent with the practical experience. In addition, from the estimation results of table 3, 4, and 5, the value of sustainability of fluctuation is less than 1, the results of growth series through unit root test are stable, which verifies each other. Form GARCH
)
( 1,1 model estimation we can know: Firstly, 1 β > means the system of our country's total energy consumption can magnify the former fluctuation itself, but it is impossible for energy consumption to reach stable state relying on the forces of the market. Only through non-market inference from exterior powers the stability of the system can be realized. Secondly, 0 α < shows the external shocks in the former period of time will increase the systematic fluctuation in this period of time and the effect of external governmental inference has an overall function to stabilize the energy consumption system.
With the expand of economies of scale, the China's total energy consumption shows a rising trend and the pressure of energy supply may be large so the fluctuation of energy growth will continue for a long period of time. How to push the energy intensity decline through adjusting economic structure, how to adjust the composition of energy structure so as to support the economy's sustained growth in future with as little energy as possible and how to expand energy supply channels to satisfy Chinese energy need have been very urgent and strategic issues. Empirical research shows the impact of the fluctuation shocks on China's total energy consumption is very great. Therefore, on the one hand, we must improve the potentials of system innovation and technology importation to urge to the improvement of the efficiency our country's energy, so that the fluctuation of the growth of our country's total energy consumption decreases gradually on the basis of perfecting market economy system progressively, expanding the degree of opening up to the outside world and catching up with the advanced international levels in management methods and technology level. On the other hand, we should give full play to the role of exterior government interference. Under the pressure of global greenhouse gas emission reduction each country is facing adjustment of energy strategy and energy policy. Therefore, when making energy policy about greenhouse gas emission reduction our country must take fully its possible impact on energy consumption into account in order to avoid its indirect impact on our country's economic growth target while maintaining our country's total energy consumption to sustainable and steady growth. 
